Background: In Italy, there is a lack of reliable data on the epidemiology of Autism Spectrum Disorder (ASD) on a national scale. The exact etiopathogenesis of ASDs is still largely unknown, with autism representing the final common pathway of different pathological conditions. Aim of the Study: Assessment of the effects produced by the individualised, intensive and holistic rehabilitation programme used by the Il Cireneo Foundation on the daily living skills of people diagnosed with ASD. Materials and Methods: Out of the eighty-seven (n = 87) enrolees, seventy-nine (n = 79), of whom 19 were females (24.1%) and 60 were males (75.9%), with a mean age of 13.41 years (SD = 6.93 years; range = 2 -33 years) terminated the three-year study. The enrolees were evaluated two times: at the beginning of the rehabilitation programme and at the end of the three-year goal-oriented project. Results: Statistically significant results between T0 and T1 were recorded for CARS (t-4.221; p < 0.05) and for the domains of Communication (t-2.750; p < 0.05), Daily Living Skills (t-6.526; p < 0.05) and Motor Skills (t-3.524; p < 0.05) of the VABS. Conclusions: People diagnosed with autism can be helped to become more autonomous and independent in carrying out activities of daily living thanks to an intensive psycho-educational and cognitive-behavioural rehabilitation programme, of which the Il Cireneo Foundation is the only expression in the Abruzzo region.
Background

The Health Centre-Based Primary Care Model within the National Health Plan Implementation Projects
The Fondazione Il Cireneo Onlus per l'Autismo was set up in 2003 by the parents of children affected by autism spectrum disorder, also known as Founders, who, after working as an association, developed the idea, and especially the need, to become active players in the construction of a social and health care network around their children, something which was completely missing in the Abruzzo region. The deficiencies in terms of legislation, regulations and policies on autism were reducing the existence of their children to institutional nothingness, based on the wrong belief that people affected by this "disorder" are irrecoverable, hence, the total absence of pathways of and rights to health care, rehabilitation, and an accurate diagnosis.
This further motivated the Foundation which directed its efforts towards several initiatives and projects, mostly funded by public and private institutions and carried out with the support of volunteers, fixed-term workers and freelance professionals-that is all the tools normally available to the non-profit sector and to those who strive to bridge institutional gaps-thus creating windows of opportunity for children and adolescents affected by autism spectrum disorders.
Amongst the numerous demands brought forward by the Il Cireneo Foundation, the pilot project on the health centre-based primary care model, funded within the implementation framework of the National Health Plan and co-financed by the Abruzzo region, was approved. The project, titled Progetto regionale sperimentale per la riabilitazione ed il trattamento dell'autismo e del disturbo generalizzato dello sviluppo nell'ambito dell'assistenza prevista nella casa della salute (Regional pilot project for the rehabilitation and treatment of autism and pervasive developmental disorders within the health centre-based primary care model), lasted three years, from 2010 to 2013.
In this case, having recourse to a pilot project was necessary, just as it was in the case of 9 other initiatives funded by the national plan, because they are not included in the formally identified health care activities and, therefore, are not covered by the National and Regional Health Service financing.
Pilot projects are indeed funded with the specific goal of generating new types and methods of intervention. The regional and national governing bodies, based on the results achieved and the efficacy of the experimentation, either stabilize the said methods through the legislative processes necessary for the inclusion within the services covered by the Health System, and hence in the essential levels of care (LEA, Livelli essenziali di assistenza), or declare them as ineffective.
The institutions involved in the project were: -Abruzzo Region; Each one of the institutions involved had specific tasks and objectives that required the involvement of different stakeholders and tools, such as: parents of people diagnosed with autism spectrum disorder, volunteers, casual workers, consultants, professionals, project workers, work grants and scholarships to which local health authorities, the Regional Reference Centre for Autism (CRRA) and the Il Cireneo Foundation had recourse.
The Il Cireneo Foundation, thanks to the support of several consultants and collaborators in different parts of the region, was able to develop a 'rehabilitation project' building on the assessment of patients of different age groups and levels of functioning who were evaluated, before entering the project, by professionals from different local health authorities that were given tasks and responsibilities concerning the economic, healthcare and reporting aspects of the activities carried out and of their efficacy/outcome.
More specifically, the CRRA, from the province of L'Aquila, was in charge of: -Drawing up a plan of local interventions taking into account the needs represented by each local health authority, based on which the Region would decide on the measures to be taken and the funds to be allocated; -Gathering documents related to the treatments performed;
-Assessing whether the interventions matched the project purposes and the health care demand; -Collecting epidemiological data on the incidence and severity of the pathological conditions under consideration; the said data would then be transmitted to the Abruzzo region.
The reference teams, to which the Il Cireneo Foundation delegated healthcare-related tasks, took into consideration the National Guidelines for Autism published in 2005 and 2011, as well as the scientific research and literature that in the past 20 years have given a significant contribution to the understanding of the disorder, despite its unknown etiopathogenesis. They also relied upon the expertise of several national and international professionals, recognised by the Scientific Community. They acknowledged the lack of a proper 'cure', if by cure we mean complete recovery, but they also drew on the tools and methods with proven efficacy adopted at international level, assessing the results of all the projects carried out by the collaborators who were responsible for the implementation of the different social and healthcare processes, both in structured facilities (centres provided by the Foundation) and in other settings (school, home, various stays, etc.). Therefore, thanks to different competencies and to the necessary intellectual resources, they were able to test the best solutions for the development of a rehabilitation project. 
A Brief History of Autism
Leo Kanner (1943) in Baltimore [1] and Hans Asperger in Vienna (1944) [2] were the first scholars to describe, without being aware of each other's papers, the main features of autism, although the children described by Asperger had good language and cognitive skills, whereas those described by Kanner presented more differences in IQ and language skills. Initially (1980), since Asperger's papers were in German, only the autism described by Kanner was introduced in the Diagnostic and Statistical Manual of Mental Disorders-Third edition [3] , and only in 1992 was Asperger syndrome introduced in the International Classification of Diseases-10 th Revision of the World Health Organization [4] and in 1994 in DSM-IV [5] . In 1976, Wing [6] described the core triad of impairments in autism spectrum disorders including difficulties in communication, social interaction and social imagination (along with repetitive patterns of behaviour). In 2013, in DSM-5 [7] , the triad of impairments was reduced to two main dimensions. On the one hand, social interaction and communication difficulties were incorporated, and on the other, the domain of social imagination impairment was eliminated (since autistic people are often extremely imaginative when it comes to art and especially drawing) in favour of repetitive patterns of behaviour which also include limited interests and difficulties in adjusting behaviour to social contexts.
Epidemiology
In Italy there is a lack of reliable data on the epidemiology of Autism Spectrum Disorder (ASD) at national level and the data available refers to the incidence and prevalence in the various regions. In Great Britain, the prevalence of ASDs Open Journal of Psychiatry in childhood is approximately 1% of the population [8] , whereas in adulthood the prevalence increases to 1.1% [9] . In the United States, a recent research pointed out a prevalence of 2.41% [10] . Looking at Rutter's epidemiological study of 1978 [11] , where the prevalence of autism was approximately 4 per 10,000, it is quite easy to understand that autism nowadays is much more frequent as compared to 30 years ago. This is due both to the fact that before 1994 the Asperger Syndrome diagnosis had not yet been included in DSM-IV, and to the lack of adequate services for the diagnosis of autism spectrum disorder. Nevertheless, many adults do not receive a formal diagnosis of this disorder [12] .
Aetiopathogenesis
The aetiopathogenesis of ASDs is still largely unknown, with autism representing the final common pathway of different pathological conditions [13] . In the past, the scientific literature proposed three main research areas on this topic:
1) Interpretive models. Interpretive hypotheses can be classified into the following models: social-affective theory, theory of mind, central coherence and executive function.
2) Neurobiological bases. Abnormal brain structures, identified through CT or MRI scans, have been represented by cerebellum [14] , frontal lobe, amygdala and hippocampus [15] . Alterations of brain neurotransmitters have also been found [16] [17].
3) Aetiological factors. Although the "autism gene" does not exist, several studies suggest a genetic predisposition or susceptibility [18] [19] [20] (for an exhaustive review of the literature see [17] ). In the recent past, a possible correlation in time with vaccines has been called into question [21] , although no data has been found to support this hypothesis [22] .
Physical Health and Psychiatric Comorbidity
Little data is available on the physical health of adults with ASD, whereas in the case of children there is a larger amount of information. Lack of sleep, gastrointestinal disorders and epilepsy are the most common problems. Children often have trouble falling asleep and having a good night's rest, with frequent awakenings [23] [24], whereas adults report subjective insomnia [25] [26], a longer time falling asleep and night awakenings [27] . In children affected by ASD the risk of developing gastrointestinal disorders, constipation and diarrhoea is tripled as compared to non-autistic children, and the risk of abdominal pain is twice as high [28] . Selective heating often results in inadequate nutrition which in turn leads to altered bowel habits and constipation [29] [30] . Data in the literature shows that epilepsy is more frequent in patients affected by ASD [31] . In the literature there is also evidence showing that autistic adults present with comorbid mental health conditions such as mood and anxiety disorders [32] [33], ADHD [34] and obsessive-compulsive disorder [35] . Open Journal of Psychiatry
Pharmacological Interventions
Over the years, several and diversified treatments have been proposed to improve the symptoms of ASD, such as pharmacological and non-pharmacological inter- showed the efficacy of aripiprazole for irritability, agitation and self-injury.
However, there are no placebo-controlled studies on adults with autism.
Non-Pharmacological Interventions
As far as non-pharmacological interventions are concerned, scientific evidence
shows interesting results almost exclusively in relation to children and adolescents.
Parent-training programmes are effective for the improvement of social communication and interaction problems in children and adolescents diagnosed with autism spectrum disorder [46] . 
Aim of the Study
The purpose of this project was to assess the effects produced by the individualised, intensive and holistic rehabilitation programme used by the Il Cireneo Foundation for Autism on the daily living skills (activities of daily living, communication, socialisation and motor skills) of people diagnosed with autism Open Journal of Psychiatry spectrum disorder.
Materials and Methods
People Enrolled in the Study
A total of eighty-seven (n = 87) people diagnosed with ASD with DSM-IV criteria [5] were enrolled in this study sent by the competent multidimensional evaluation unit ("Unità di Valutazione Multidimensionale", UVM). One enrolee was transferred to another facility outside the Foundation and seven enrolees were discharged from the semi-residential care programme before the end of the goal-oriented project because the competent multidimensional evaluation unit decided, after a careful medical assessment, to suspend the rehabilitation treatment due to a significant improvement of the symptoms of autism, considering the rehabilitation no longer necessary in view of the excellent communication and socialisation skills developed by the enrolees. For these reasons, the final number of people on which the statistical analyses were carried out was seventy-nine (n = 79), of whom 19 were females (24.1%) and 60 were males (75.9%), with a mean age of 13.41 years (SD = 6.93 years; range = 2 -33 years).
The project lasted three years, from 2010 to 2013, and was conducted at the rehabilitation facilities of the Il Cireneo Foundation.
Study Design
At the time of admission at the rehabilitation centre (time T0), the enrolees were evaluated using the following scales: -Childhood Autism Rating Scale (CARS) [56] to confirm the diagnosis made by the multidimensional evaluation unit (UVM) and to stress the severity of the ASD core symptoms, with the total score. -Vineland Adaptive Behaviour Scale (VABS) [57] to assess the efficacy of the rehabilitation treatment.
Upon admission at the different rehabilitation facilities and every six months, the enrolees were subjected to functional assessment in order to better tailor the rehabilitation programme through the following scales based on the enrolee's age: -Psychoeducational Profile-Revised (PEP-R) [58] ; -Adolescent and Adult Psychoeducational Profile (AAPEP) [59] ; -TEACCH Transition Assessment Profile (TTAP) [60] .
After three years (time T1), that is at the end of the project, the enrolees were evaluated once again using CARS and VABS.
Following regular meetings of the teams involved (doctors, psychologists, teachers and social workers), a rehabilitation plan was develop consisting of an individualised, intensive and holistic programme, based on the TTAP. Table 1 Skills (t-6.526; p < 0.05) and Motor Skills (t-3.524; p < 0.05) of the VABS show a statistically significant increase between T0 and T1. No statistically significant differences were detected as for Socialisation. In fact, there is only a slight decrease in socialisation (t.443; p > 0.05), but it is not statistically significant (see Table 2 ). Notes: M = Mean; SD = Standard Deviation.
Statistical Analysis and Ethical Rules
Results
Discussion
As previously stated, the rehabilitation programmes carried out at the rehabilitation facilities of the Il Cireneo Foundation, have been broadly described in the international scientific literature for their efficacy in the rehabilitation of autistic people. However, the efficacy of the said methods has always been tested in children and adolescents, and never in adults with autism.
As shown in the paragraph on results, the statistically significant changes de- Motor deficits are not a diagnostic feature of ASDs, although many researchers have shown that children with ASD often present with alterations in motor development and motor skills, both gross [63] [64] and fine [65] [66], in oral motor skills [67] and in visual motor skills [68] . Our sample, following the motor skills rehabilitation programme, showed a statistically significant improvement in the said skills (t, −3.524; p < 0.05).
The most relevant improvement that can be appreciated from the statistical analysis of our sample refers to daily living skills. In our opinion, this is the area that should be focused upon when dealing with autism rehabilitation, because even though a diagnosis of autism can never be reversed, it can definitely be improved through a better management of daily living skills.
Impaired socialisation is another core symptom of ASD and is one of the most important targets in rehabilitation programmes. The socialisation deficit in children can vary greatly [69] domain; in fact, there even was a decrease in the scores, meaning a decreased socialisation. In authors' opinion this data can be explained by the fact that socialisation impairment is a core symptom of ASD and, as such, is one of the most difficult aspects to modify. In addition, some of the patients enrolled in the study presented with comorbid epilepsy syndromes that hindered or even compromised an improvement in this VABS domain. Moreover, the mean age of the sample is 14 years; could it be possible that the result also depends on this factor?
The authors are not aware of any data in this regard in the literature and believe that the research should also investigate this possibility.
The authors want to stress the importance of the said data, since it highlights the actual chances for rehabilitation in autism spectrum disorders, a process that up to a few years ago would have been unthinkable. The sample studied was made up of adult individuals-for whom there is no data in the literature and this research is the first step to this effect-in whom changes are known to be more difficult, due to neurobiological reasons, as compared to children and adolescents. Furthermore, the authors did not exclude from the study the enrolees who had other comorbid conditions, particularly intellectual disability or epilepsy, as doing so could have invalidated, depending on the severity of the said comorbidities, the significance of the results which are, in fact, very interesting.
The authors want to stress that up to a few years ago, when transitioning to 
Conclusions
With this pilot study, the authors want to show that, as opposed to the idea that persisted up to a few years ago, the habilitation and rehabilitation of people diagnosed with autism are possible, to the extent allowed for by the pathological condition. It is not the authors' intention to say that with an intensive psycho-educational and cognitive-behavioural rehabilitation programme, people with autism can be completely freed from the core symptoms of the disorder, but that through such intervention, autistic people can be helped to become more autonomous and independent when carrying out activities of daily living.
People affected by ASDs, particularly those with high-functioning autism, can be helped to become the leading characters of their own lives.
At present, the Il Cireneo Foundation is the only private facility in the Abruzzo region under contract with the National Health Service to perform the said treatment.
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